.
° ch?sAlamos

NATIONAL LABORATORY
————— (37.194) ~

LA-UR-18-27446

Approved for public release; distribution is unlimited.

Title:

Author(s):

Intended for:

Issued:

The Geochemistry of Nuclear Fallout

Bonamici, Chloe Elizabeth
Kinman, William Scott
Zimmer, Mindy M
Pollington, Anthony Douglas
Rector, Kirk D.

Williamson, Todd L.

Clifton, Damon

Fournelle, John H

Hervig, Richard L.

Invited talk at the University of Wisconsin Geoscience Department

2018-08-06




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC for

the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By approving this
article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published
form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the
publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory
strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the
viewpoint of a publication or guarantee its technical correctness.



A

- Los Alamos

NATIONAL LABORATORY
EST.1943

The Geochemistry of Nuclear Fallout

LANL
William Kinman
Mindy Zimmer
Anthony Pollington
Kirk Rector

Todd Williamson

" Travis, Tenner

LA-UR-18-xxxx

Chloe Bonamici

8 March 2018

UNCLASSIFIED

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA

UW-Madis

John Fourn\a

Arizona State

lle

Jniv

Richard Hervig
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Accessible example of nuclear explosion products

(Cryptic) chemical and isotopic representative of an
atomic bomb

Ability to attribute a particular device to a particular
source is a nuclear deterrent
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Trinity Test
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Major Element Geochemistry
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Trace Element 5

Geochemistry
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Comparison with Freiling (1961) ,ﬁ?c,mamos
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Test-site sand vaporized and co-condensed along with
radioactive bomb material

Glassy fallout preserves compositional variations of the
nuclear fireball

Stable elements are appropriate proxies for studying
radionuclide fractionation during nuclear explosions

Heavy isotopes were not fractionated during the Trinity
explosion
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Naturally formed glasses show a more limited
compositional range than trinitite

Melting and vaporization behavior of natural glasses
differed from those of trinitite, reflecting more
heterogeneous energy distributions or greater physical
fractionation

Highly refractory fallout glass may be a process
analogue for early solar system condensates like CAls
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